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$s$ $\neq s$ $|S|$ .
$N$ , $i,j\in N$ ,
$[i,j]$ $:=\{i, \cdots,j\}$ .
$X$ . $\mathcal{X}=X\cross\{0,1\}$
. $C\subseteq 2^{X}$ , $c\in C$
. , $\mathcal{X}(c):=\{(x,b)\in \mathcal{X}|x\in c\Leftrightarrow b=1\}$
. $(x,b)\in \mathcal{X}$ , $(x,b)\in \mathcal{X}(c)$ ,
, $c$ .
$S\subseteq \mathcal{X}$ $C$
CONS$(S,C)$ $:=\{c\in c|S\subseteq \mathcal{X}(c)\}$ .
2 $c_{1},c_{2}\in C$ $c_{1}\Delta c_{2}$ .
, $c_{1}\Delta c_{2}:=(c_{1}-c_{2})\cup(c_{2}-c_{1})$ . $2$
$c_{1}$ $c_{2}$ $D$ , $d_{D}(c_{1},c_{2}):=$
$\Sigma_{x\in c_{1}}{}_{\Delta c_{2}}Pr_{D}(x)$ . , $x$
, $D$ , $D$
, $d(c_{1},c_{2})$ . , $d(c_{1},c_{2}):=$
$|c_{1}\Delta c_{2}|/|X|$ .
$S$ $C$ $c$ ,
$S$ $c$ $c$ ,
CONS$(S,C)=\{c\}$ . $c$
$c$ $TS(c,C):=$
$\{S\subseteq \mathcal{X}|CONS(S,C)=\{c\}\}$ . $C$ $c$
$TD(c,C)$ ,
. , $TD(c,C)$ $:= \min\{|S||S\in TS(c,C)\}$.
$C$ $TD(C):= \max_{c\in}cTD(c,C)$
, $C$ . $C$
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$c$ $MTS(c,C):=$
$\{S\in TS(c, S)||S|=TD(c,C)\}$ .
$\Sigma$ . $u\in\Sigma^{n}$
, $u$ a $b$
$u[ \frac{a}{b}]$ . 2 $u_{1},u_{2}\in$














1( ). $C$ , $c\in C$
. $S\subseteq \mathcal{X}$ , $S$ $C$
$c$ .





2( ). $C$ , $c\in C$
. $k$ $C$ $c$
.








$c_{1}$ 1 $0$ 1 1/3
$c_{2}$ 1 $0$ $0$ 2/3
C3 $0$ 1 1 1/3
$c_{4}$
$0$ 1 $0$ 2/3
$OTS_{k}(c,C);=\{S\subseteq \mathcal{X}||S|\leq k,$ $TE(c, C, S)=$
$OTE_{k}(c,C)\}$ .
, $0$ 1 ,
. $k$ $k$ $\geq$ $TD(c,C)$ ,
$S’\in M\Gamma S(c,C)$ $S’\in OTS_{k}(c,C)$
, $OTE_{k}(c,C)$ $:= \min_{s\subseteq x;|S|\leq k}TE(c,C,S)=$
$TE(c,C, S’)=0$ . ,
$k<TD(c,C)$ .
, $k$- , 2
.
3. $C$ , $c\in$
$c$ , $k$ .
$S_{1}\in OTS_{k}(c,C)$ $S_{2}\in MTS(c,C)$ ,
$S_{1}$ $s_{2}$ .
: 1 , $C=\{c_{0}, \cdots,c_{4}\}$
$c_{0}\in C$ . $X=$
$\{x_{1},x_{2},x_{3}\}$ . $k=1$ , $k$-
$\{(x_{3},1)\}$ , $OTE_{k}(c_{0},C)=$
$1/3$ . $S$ ,
$c_{2}$ $c_{4}$ ,
$TE(c_{0},C, S)\geq 2/3$ .
. $\{(x_{1},1), (x_{2},1)\}$
$\blacksquare$
4. $C$ , $c\in$
$c$ , $k>0$ .
$S\in OTS_{k}(c,C)$ , $c$ $S$ .
: 2 $C=\{c_{0}, \cdots ,c_{6}\}$
$c_{0}\in C$ . $X=\{x_{1}, \cdots,x_{5}\}$
. $k=1$ , $k$- $S=$
$\{(x_{1},0)\}$ , $OTE_{k}(c_{O},C)=$
$1/5$ . $S’$
, $c_{2},$ $\cdots,$ $c_{5}$




$c_{1}$ $0$ 1 1 1 1 1/5
$c_{2}$ 1 10 $0$ $0$ 3/5
$c_{3}$ 1 $0$ 1 $0$ $0$ 3/5
$c_{4}$ 1 $0$ $0$ 1 $0$ 3/5
$c_{6}$ 10 $0$ $0$ 1 3/5
, $c_{0}$ $S$ . ,










5( ). $C$ , $c\in C$
. $L:=\langle z_{1},$ $z_{2},$ $\cdots\rangle$
, $C$ $c$
.
$\forall k\in[1, TD(c,C)],$ $\{z_{1}, \cdots,z_{k}\}\in OTS_{k}(c,C)$





$r\in\{0,1, *\}^{n}$ . $r[i]$ $r$ $i$
,
$v_{i}$
1, $\overline{v_{i}}$ $0$ ,
$*$ . , 3 $v_{1}\wedge\overline{v_{2}}$
{100, 101} , 10$*$
. , . $\mathcal{M}_{n}’$
. , $0$ 1
. $c\in \mathcal{M}_{n}’$
$var(c)$ .
, $var(c)$ $:=\#\{i|c[i]\neq*\}$ .
(monotone monomial)
, $n$
$\mathcal{M}$ . $\mathcal{M}_{n}^{+}\subseteq \mathcal{M}_{n}’$ .
2 $c_{1},$ $c_{2}\in \mathcal{M}_{n}’$ , $c_{1}[i]=1$
$c_{2}[i]=0$. $c_{1}[i]=0$ C2 $[i]=1$
, $i$ (strong difference)
. $c_{1}$ $c_{2}$ $s(c_{1}, c_{2})$
, $s(c_{1},c_{2}):=\neq\{i|$ cl $[i]\in\{0,1\},$ $c_{2}[i]\in$
$\{0,1\},$ $c_{1}[i]\neq c_{2}[iJ\}$ . $c_{1}$ $c_{2}$ $i$ (weak
difference) , $c_{1}[i]=*$ $c_{2}[i|\in\{0,1\}$ ,
$c_{2}[i]=*$ $c_{1}[i]\in\{0,1\}$ .





$\{0,1\},$ $c_{2}[i]=*\}$ . $w(c_{1}, c_{2})+w(c_{2}, c_{1})$ $c_{1}$
$c_{2}$ . $c_{1}$ $c_{2}$ , $c_{1}[i]=c_{2}[i]=*$
, $i$ (arbitrary match)
. $a(c_{1}, c_{2})$ .
, $a(c_{1}, c_{2}):=\#\{i|c_{1}[i]=c_{2}[i]=*\}$ .
4.2








$\mathcal{M}$ . , $\mathcal{M}_{n}’:=\mathcal{M}_{n}-\{c_{e}\}$ .
, Shinohara
Miyano [101 Goldman [4]
, $n$ .
Goldman , $c\in \mathcal{M}_{n}^{+}$
, .




$S_{\ell}$ , $\mathcal{M}_{n}^{+}$ $1^{\ell_{*}n-\ell}$
.
$S_{\ell}:=\{\begin{array}{l}\{(u, 0)|u\in \mathcal{N}_{1}(1^{\ell})\} (\ell=n)\{(u1^{n-\ell}, 0)|u\in \mathcal{N}_{1}(1^{\ell})\}\cup\{(1^{\ell}0^{n-\ell}, 1)\} (\ell\neq n)\end{array}$








7. cl, c2 $\in \mathcal{M}_{n}^{+}$ .
.
$d(c_{1}, c_{2})= \frac{(2^{\tilde{w}_{1}}+2^{\tilde{w}_{2}})2^{\tilde{a}}}{2^{n}}$
, $\tilde{w}_{1}$ $=$ $w(c_{1}, c_{2}),\tilde{w}_{2}$ $=$ $w(c_{2}, c_{1}),\tilde{a}$ $=$
$a(c_{1}, c_{2})$ .
: , $|c_{1}\Delta c_{2}|$ , $X\in c_{1}$ $X\not\in c_{2}$ ,
, $x\not\in c_{1}$ $x\in c_{2}$ $x\in X_{n}$
.
, $x\in c_{1}$ $x\not\in c_{2}$ .
, $x\in c_{1}$ $x\in X_{n}$ , $c_{1}$
$*$ 0,1 , $2^{\overline{w}_{2}+\tilde{a}}$
. , , $i$
C2 $[i]\neq*\Rightarrow x[i]=c_{2}[i]$ $x$ $x\in c_{2}$
. $2^{\overline{a}}$ , $x\in c_{1}$ $x\not\in c_{2}$
$(2^{\tilde{w}_{2}}-1)2^{\overline{a}}$ .
, $X\not\in c_{1}$ $X\in c_{2}$ $(2^{\overline{w}_{1}}-1)2^{\overline{a}}$
. $x\in c_{1}$ $x\not\in$ c2 $x\not\in c_{1}$
$x\in c_{2}$ , $|X_{n}|=2^{n}$ $d(c_{1}, c_{2})$
. $\blacksquare$
2 .
8. $x\in \mathcal{N}_{1}(1^{n})$ $i\in[0, n]$
, .
$x[i]=0\Rightarrow\forall c\in CONS(\{(x,0)\}, \mathcal{M}_{n}^{+}),$ $c[i]=1$
: $c\in CONS(\{(x,0)\}, \mathcal{M}_{n}^{+})$ ,
$c[i]\neq 1$ $c[i]=*$ . $x\in \mathcal{N}_{1}(1^{n})$ ,
$x$ $i$ 1 , $x\in c$ .
, $c\not\in CONS(\{(x, 0)\}, \mathcal{M}_{n}^{+})$ . $\blacksquare$
9. $S\subseteq \mathcal{X}$ CONS$(S, \mathcal{M}_{n}^{+})\neq\emptyset$
. $S$ $S^{-}:=\{(x, 0)\in$
$S\}$ , $k\in[1, n]$ , .
$|S^{-}|<k\Rightarrow$ $c\in CONS(S,$ $\mathcal{M}_{n}^{+}),$ $var(c)<k$
: $\forall c\in CONS(S, \mathcal{M}_{n}^{+}),$ $var(c)\geq k\Rightarrow$
$|S^{-}|\geq k$ .
CONS$(S, \mathcal{M}_{n}^{+})\neq\emptyset$ ,




) $C^{-}:= \{u[\frac{0}{*}]*n-k|u\in \mathcal{N}_{1}(1^{k})\}$
, $C^{-}\cap CONS(S,\mathcal{M}_{n}^{+})=\emptyset$
. , $c^{-}\in C^{-}$ , $z\in S$
. $z\in \mathcal{X}(c’)$ $z\not\in \mathcal{X}(c^{-})$
. $c’\subseteq c^{-}$ , $z$
. , $u\in \mathcal{N}_{1}(1^{k})$ ,












$S:=\{(u1^{n-k}, 0)|u\in \mathcal{N}_{1}(1^{k})\}$ .
$|S|=|\mathcal{N}_{1}(1^{k})|=k$ . $S$ $k$-
.
, $c$ $S$
. $S$ , 8
CONS$(S, \mathcal{M}_{n}^{+})=\{1^{k}u|u\in\{1, *\}^{n-k}\}$ . $n=$





$c’$ $=$ 11111 $*$ 1 $****$ 1 $**$ 111 $**$ 1
$k$
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, $a(c, c’)=5,$ $w(c, c’)=4,$ $w(c’, c)=5$
. , $C’\in CONS(S, \mathcal{M}_{n}^{+})$ ,
$0\leq a(c, c’)\leq n-l$ . $0\leq w(c, d)\leq P-k,$ $a(c, d)+$
$w(c’, c)=\#\{i|c[i]=*\}=n-\ell$ .
, $c$ $S$ , $\overline{a}:=a(c, c’)$ .
$\tilde{w}:=w(c, c’)$ ,
$TE(c, \mathcal{M}_{n}^{+}, S)$ $=$
$c’ \in CONS(S\mathcal{M}_{n}^{+})\max,d(c, c’)$
$=$
$0 \leq\tilde{w}\leq l-k0\leq\tilde{a}\leq n-\ell\max\frac{(2^{\overline{w}}-2^{n-\ell-\overline{a}}-2)2^{\overline{a}}}{2^{n}}$





. $S’$ $k$- , , $S’\in$
$OTS_{k}(c, \mathcal{M}_{n}^{+})$ . $S’$ ,
.
. $\forall(x, b)\in S’,$ $b=0$
: $S’$ . $S’$ $S^{-}$
, $S^{-}<k$ . $S’\in OTS_{k}(c, \mathcal{M}_{n}^{+})$ ,
CONS$(S’, \mathcal{M}_{n}^{+})\neq\emptyset$ . , 9 ,
$c’\in CONS(S’, \mathcal{M}_{n}^{+})$ , $\ell^{l}$ $;=var(d)<k$
. , $a(c, c’)+w(c, c’)=\#\{i|$
$d[i]=*\}=n-\ell’,$ $a(c, c’)+w(c’, c)=\#\{i|c[i]=$
$*\}=n-\ell,$ $a(c, c’)\leq n-\ell$ . ,
$\tilde{a}:=a(c, c^{/})$ ,
$\ell$ $\neq$ $k$ OTEk $(c, \mathcal{M}_{n}^{+})$
. 9 , $d$ $\in$
CONS$(S’, \mathcal{M}_{n}^{+})$ , $\ell’:=var(c’)$ ,
$l’\leq k$ . , $OTE_{k}(c, \mathcal{M}_{n}^{+})=$
$TE(c, \mathcal{M}_{n}^{+}, S’)$ $\geq$ $(2^{n-\ell’}-2^{n-\ell})/2^{n}$ $\geq$ $(2^{n-k}-$
$2^{n-\ell})/2^{n}=TE(c, \mathcal{M}_{n}^{+}, S)$.
$\ell=k$ OTEk $(c, \mathcal{M}_{n}^{+})$ .
, $S’$ $c_{n}:=1^{n}$
. $c_{n}$ , $a(c, c_{n})=0$ ,
$w(c, c_{n})=0,$ $w(c_{n}, c)=\#\{i|c[i]=*\}=n-\ell$
, $OTE_{k}(c, \mathcal{M}_{n}^{+})=TE(c, \mathcal{M}_{n}^{+}, S’)\geq(2^{n-\ell}-1)/2^{n}=$
$(2^{n-k}-1)/2^{n}=TE(c, \mathcal{M}_{n}^{+}, S)$ .
, $S$ $k$- . $\blacksquare$







: $c\in \mathcal{M}_{n}^{+}$ , $\ell$ $:=var(c)$ .
, $c=1^{\ell_{*}n}$
.
$z_{i};=\{\begin{array}{ll}(1^{i-1}01^{n-i}, 0) (i\leq var(c))(1^{n}, 1) (otherwise)\end{array}$
$TE(c, \mathcal{M}_{n}^{+}, S’)$ $=$








$\ell\neq k$ . $\ell’<k$ , $TE(c, \mathcal{M}_{n}^{+}, S’)>$
$(2^{n-k}-2^{n-\ell})/2^{n}=TE(c, \mathcal{M}_{n}^{+}, S)$. $\ell=k$ ,
$TE(c, \mathcal{M}_{n}^{+}, S’)$ $=$ $(2^{n-\ell’}-2^{n-k})/2^{n}$ $=$ $(2^{k-\ell’}-$
$1)2^{n-k}/2^{n}$ . $\ell’<k$ , $TE(c, \mathcal{M}_{n}^{+}, S’)\geq$
$2^{n-k}/2^{n}>(2^{n-k}-1)/2^{n}=TE(c, \mathcal{M}_{n}^{+}, S)$ . ,
$S’\not\in OTS_{k}(c, \mathcal{M}_{n}^{+})$ .
. $k\in[1, TD(c, \mathcal{M}_{n}^{+})-1]$ , 10
$S,$ $\{z_{i}|i\in[1, k]\}\in OTS_{k}(c, \mathcal{M}_{n}^{+})$ . $k=$
$TD(c, \mathcal{M}_{n}^{+})$ , 13 , $\{z_{i}|i\in[1, k]\}\in$












13 ([4]). $c\in \mathcal{M}_{n}’$ ,
.




$S_{\ell};=\{\begin{array}{l}\{(u, 0)|u\in \mathcal{N}_{1}(w)\}\cup\{(1^{n}, 1)\} (\ell=n)\{(u1^{n-\ell}, 0)|u\in \mathcal{N}_{1}(w)\}\cup\{(w0^{n-l}, 1)\}\cup\{(w1^{n-\ell}, 1)\} (\ell\neq n)\end{array}$
, $\mathcal{M}_{n}’$ 2
.
14. $c_{1}$ , $c_{2}\in \mathcal{M}_{n}’$ ,
.
$d(c_{1}, c_{2})=\frac{(2^{\overline{w}_{1}}+2^{\tilde{w}_{2}}-p)2^{\tilde{a}}}{2^{n}}$
, $\overline{s}$ $=$ $s(c_{1}, c_{2}),\tilde{w}_{1}$ $=$ $w(c_{1}, c_{2}),\tilde{w}_{2}$ $=$
$w(c_{2}, c_{1}),\tilde{a}=a(c_{1}, c_{2})$ ,
$p=\{\begin{array}{l}2 (\tilde{s}=0)0 (\tilde{s}>0)\end{array}$
: . $|c_{1}\Delta c_{2}|$ , $x\in c_{1}$ $X\not\in c_{2}$ ,
, $x\not\in c_{1}$ $x\in c_{2}$ $x\in X_{n}$
.
$\tilde{s}=0$ , 7 , $d(c_{1},c_{2})$
.
$\tilde{s}>0$ , , $x\in c_{1}$ $x\not\in c_{2}$
. $\tilde{s}=0$ , $x\in$ cl
, $2^{\overline{w}_{2}}\cdot 2^{\tilde{a}}$ . , $c_{1}$ $c_{2}$
, $x\in c_{2}$ .
, $x\in c_{1}$ $x\not\in c_{2}$ $2^{\overline{w}_{2}}\cdot 2^{\overline{a}}$
.
, $x\not\in$ cl $x\in c_{2}$ $2^{\overline{w}_{1}}\cdot 2^{\tilde{a}}$
. , $|X_{n}|=2^{n}$
$\tilde{s}>0$ $d$(Cl, C2) . $\blacksquare$
, $\mathcal{M}_{n}’$ , $c_{e}$
.




: $c_{e}=\emptyset$ , $x\in X_{n}$ , $x\not\in c_{e}$
. , $|c_{e}\Delta c|$ $x\in c$ $x\in X_{n}$
. $x$ , $c$ $*$
$0$ 1 . , $2^{\overline{e}}$
. $|X_{n}|=2^{n}$ $d(c_{e}, c)$
. $\blacksquare$
2 .
16. $c:=1^{n}$ $S_{1}:=\{(0^{n}, 0)\}$ , $n\geq 2$
.
$OTS_{1}(1^{n}, \mathcal{M}_{n})=\{S_{1}\}$
: , $S_{1}$ $\mathcal{M}_{n}$ $c$
$TE(c, \mathcal{M}_{n}, S_{1})$ . $TE(c, \mathcal{M}_{n}, S_{1})$ $=$
$\max\{d(c, c_{e}), TE(c, \mathcal{M}_{n}’, S_{1})\}$ ,
. 15 , $d(c, c_{e})=1/2^{n}$ . $S_{1}$
$d\in CONS(S_{1}, \mathcal{M}_{n}’)$ , $s(c, d)\geq 0$ ,
$a(c, d)=0,$ $w(c, c’)=n-s(c, c’)$ . w $($ $, c)=0$
. , $TE(c, \mathcal{M}_{n}’, S_{1})=(2^{n-1}-1)/2^{n}$ .
, $n\geq 2$ $TE(c, \mathcal{M}_{n}, S_{1})=(2^{n-1}-1)/2^{n}$
.
$S_{1}$ 1-
. (X, b) $\in$ $\mathcal{X}-S_{1}$ ,
$TE(c, \mathcal{M}_{n}, \{(x, b)\})$ $\leq$ $TE(c, \mathcal{M}_{n}, S_{1})$
. $b$ $=$ $0$ , $x$ $\neq$ $0^{n}$ ,
$i$ $\in$ $[$ 1, $n]$ , $x[i]$ $=$ 1 .
, $*^{i-1}0*n-i$ $\in$ CONS$(\{(x, b)\}, \mathcal{M}_{n})$
, $TE(c, \mathcal{M}_{n}, \{(x, b)\})$ $\geq$ $d(c, *^{i-1}0*n-i)$ $=$
$2^{n-1}/2^{n}$ . $b$ $=$ 1
, $*^{n}$ $\in$ CONS$(\{(x, b)\}, \mathcal{M}_{n})$ ,
$TE(c, \mathcal{M}_{n}, \{(x, b)\})$ $\geq$ $d(c, *n)$ $=$ $(2^{n}-1)/2^{n}$
. , $S_{1}$ 1-
. $\blacksquare$
17. $c:=1^{n}$ $S_{o\rho t}:=\{(1^{n}, 1)\}\cup\{(u, 0)|u\in$
$\mathcal{N}_{1}(1^{n})\}$ , .
$MTS(c, \mathcal{M}_{n})=\{S_{opt}\}$
: 13 , $S_{opt}\in MTS(c, \mathcal{M}_{n}’)$ . $S_{opt}$
, c
. , $S_{opt}\in MTS(c, \mathcal{M}_{n})$
.
$S_{opt}$ . $S\in$
$MTS(c, \mathcal{M}_{n})$ , $S\neq S_{opt}$ .
, CONS$(S, \mathcal{M}_{n})=\{c\}$ . $c_{e}\not\in$
170
CONS$(S, \mathcal{M}_{n})$ , . $c$
$(1^{n}, 1)$ , $(1^{n}, 1)\in S$
. , $i\in[1, n]$ , $1^{i-1}*1^{n-i}\not\in$
CONS$(S, \mathcal{M}_{n})$ . $c$ , $1^{i-1}*$
$1^{n-i}\not\in CONS(S, \mathcal{M}_{n})$ $(1^{i-1}01^{n-i}, 0)$
, $(1^{i-1}01^{n-i}, 0)\in S$ .

















. 16 , $\mathcal{M}_{n}$ $c$ 1-
, $S_{1}$ . 17 , $\mathcal{M}_{n}$ $c$
, $S_{opt}$ . , $Si\not\subset S_{\text{ }pt}$
, $\mathcal{M}_{n}$ $c$
. , $\mathcal{M}_{n}$ $c$
. $\blacksquare$
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